Differences among individuals are necessary for natural selection to occur. The extent and expression of these differences can limit the power of selection to cause evolutionary change. When individuals inconsistently express a trait, selection is less powerful. Labile traits such as behaviour are most likely to be inconsistent in their expression, because of the substantial role of environmental factors in their immediate expression. Previous work has focused on the consistency, or repeatability, of individual behaviour across different environments or within a single environment; little is known about how repeatability within an environment changes across environments. To address this issue, we examined the consistency of antipredator behaviour in juvenile garter snakes in different thermal environments. A group of 59 laboratory-born garter snakes, Thamnophis ordinoides, was repeatedly assayed for sprint speed, distance crawled, and number of reversals performed during flight and antipredator display. Antipredator display showed very little variation and could not be analysed. Each individual was tested three times at each of three temperatures chosen to span the range of temperatures that snakes encounter in the field (15, 22.5, 30 C). Temperature had substantial effects on the average expression of each behaviour; snakes crawled more slowly, for shorter distances, and performed fewer reversals at cooler temperatures. Individuals showed significant consistency in their behaviour, and this consistency of expression was not affected by temperature.
Differences among individuals are necessary for natural selection to occur. The extent and expression of these differences can limit the power of selection to cause evolutionary change. When individuals inconsistently express a trait, selection is less powerful. Labile traits such as behaviour are most likely to be inconsistent in their expression, because of the substantial role of environmental factors in their immediate expression. Previous work has focused on the consistency, or repeatability, of individual behaviour across different environments or within a single environment; little is known about how repeatability within an environment changes across environments. To address this issue, we examined the consistency of antipredator behaviour in juvenile garter snakes in different thermal environments. A group of 59 laboratory-born garter snakes, Thamnophis ordinoides, was repeatedly assayed for sprint speed, distance crawled, and number of reversals performed during flight and antipredator display. Antipredator display showed very little variation and could not be analysed. Each individual was tested three times at each of three temperatures chosen to span the range of temperatures that snakes encounter in the field (15, 22.5, 30 C). Temperature had substantial effects on the average expression of each behaviour; snakes crawled more slowly, for shorter distances, and performed fewer reversals at cooler temperatures. Individuals showed significant consistency in their behaviour, and this consistency of expression was not affected by temperature.
© 1999 The Association for the Study of Animal Behaviour
Differences among individuals are the substrate for natural selection. This variation in phenotype is an essential element of the evolutionary process; without differences among individuals, there could be no 'favoured variants' as originally described by Darwin (1859). Modern approaches to understanding natural selection formalize the importance of individual variation by measuring and modelling selection as the covariance between traits and fitness (Price 1970; Lande & Arnold 1983; Brodie et al. 1995) .
The perspective of variance and covariance as integral parts of natural selection further reveals the importance of the consistency of individual differences. If an individual always expresses the same value of a trait, the relationship between that character and fitness is predictable; however, if an individual expresses different values of a trait during its lifetime, the relationship between fitness and the character becomes difficult to define. For example, sprint speed in reptiles is well known to depend on temperature, whereby an individual snake may crawl 25-50% slower at a cool temperature than a warm one. Although this individual may be among the fastest in the population, the speed it expresses at a cool temperature may be insufficient to escape predation. In this scenario, the inconsistency of sprint speed makes it difficult to predict the evolutionary consequences of variation without more knowledge of the environment in which selection occurs and how the environment influences individual phenotypic expression. Individuals might express traits differently across environments, or they might be inconsistent in their phenotypic expression within a single environment. Either source of withinindividual variation leads to a weaker covariance between phenotypes and fitness, and therefore weaker selection.
The expression of labile traits such as behaviour is particularly sensitive to environmental effects, which may range from abiotic factors such as temperature (e.g. Hertz et al. 1982; Crowley & Pietruszka 1983; Passek & Gillingham 1997 ) to less obvious biotic influences such as
